There are numerous transdermal delivery systems currently available in the market. The transdermal drug delivery market, worth $12.7 billion dollars in 2005, is expected to reach $32 billion in 2020.Ethosomes are gaining attention in the fabrication of novel drug delivery systems for topical and transdermal use for their excellent capability to reach deep skin layers and systemic circulation and being non-invasive carriers. It shares numerous advantages like Simple method of preparation as well as their safety profile. Although with their great efficiency they show strong potential of expansion of their application. The aim of the review is to focus the Formulation aspects of ethosomes, challenges and opportunities they share, And Marketed Formulations Available in the market.
INTRODUCTION
Delivery of drug through topical route represents more convenient and innovative approach. Major task is to deliver the drug through skin. Barrier properties of skin make it difficult to penetrate and permeate through skin. It is selectively permeable for drugs. Lipophilic drugs can pass through skin but hydrophilic drug has either very low or no permeation. There are many means of enhancing delivery of drug through skin. Carrier based drug delivery system has gained attention of many researchers. It involves surfactant based, polymer based and vesicle based drug delivery approaches. Niosomes, microemulsion, nanoemulsions comes under surfactant based carrier systems while dendrimers, biodegradable and nonbiodegradable nanoparticles are examples of polymer based system. One of the novel approaches is vesicular drug delivery systems containing liposomes, deformable liposomes, and ethosomes. Vesicles are nano or microparticulate colloidal carriers usually 0.05-5 um in diameter which form spontaneously when certain lipids are hydrated in aqueous media [1] They have been known for their cellular communication and particle transportation many years. One of the major advances in vesicle research was the finding a vesicle derivative, known as Ethosomes [2] . Flexible liposomes are common vectors in transdermal delivery systems, with good liquidity and deformability. There are three types of flexible liposomes: Transferosomes, Ethosomes and Niosomes. Ethosomes are soft and flexible nanovesicles. They posses unique structure which makes them capable of overcoming the natural skin barrier and delivering drugs through the skin layers. Ethosomes are lipid vesicles containing phospholipids, alcohol (ethanol and isopropyl alcohol) in relatively high concentration and water [3] . Size of vesicles varies from tens of nano to micrometers [4] . The synergistic effects of combination of phospholipids and high concentration of ethanol in vesicular formulations have been suggested to be responsible for deeper distribution and penetration in the skin lipid bilayers [5] . Being non invasive it is responsible for disturbing the organization of skin lipid bilayer [6] . Release of drug could be result of fusion of ethosomal system with skin lipids and drug release at various points along the penetration pathway [7] .Delivery of drugs through ethosomes can be modulated not only for enhanced skin permeation but localizes the drug at the site of action which enables drugs to reach the deep skin layers. They can efficiently entrap various kinds of molecules such as hydrophilic, lipophilic or amphiphilic [8, 9] . In ethosomes high drug loading is possible because of reasons like solubility of many drugs in ethanol, and high degree of lamellarity in vesicles [7] .
High concentration of ethanol makes them flexible as well increases the penetrating power because it increases the thermodynamic activity of due to evaporation of ethanol and enhances penetration due to reduction in barrier property of stratum corneum [10] .
Advantages of Ethosomes:
 Extremely high flexibility high deformability and elasticity of ethosomal membrane
. [11 ]  Retentive and adaptability in lipid bilayer.  Non invasive in comparison with iontophoresis and phonophoresis.  Highest transdermal flux.  Platforms for the delivery of large and diverse groups of drugs (peptides, protein molecules etc.)  More efficient at delivering a fluorescent probe (quantum dots) to the skin, in terms of quantity and depth.  High patient compliance because available in the semisolid dosage forms.  It contains non toxic raw materials in the formulation.
Mechanism of drug penetration:
Ethosomes are modified liposomes which incorporate ethanol to enhance the ability of ultra deformability. It is claimed that this allows ethosomes to transport the active species into deeper skin layers via a variety of mechanisms. Mechanism of skin permeation of ethosomes is still not known completely but it has been anticipated that it may be due to: a) fluidizing effect of ethanol on Phospholipid bilayer creating a soft deformable vesicle. b) The stratum corneum lipid disruption by ethanol there by permitting entry of ethosomes with associated drug molecules into the deeper skin layers [2] . Ethanol retards the lipid transition temperature of skin lipid leads to the increase in solubility of drug in skin lipids. Dense arrangements of lipid molecules get altered because ethanol causes crystal phase transition of solid and liquid lipids in lipid bilayer hence phase separation. Owing to this ethosomes get facilitated through gaps smaller than the ethosomes themselves to successfully reach the deep layers of skin. Ethanol combined with moderate propylene glycol in ethosomes can significantly enhance the skin deposition of drugs [12] . Mechanism proposed by Cevc.et al (1992) is that when elastic liposomes are applied onto the skin and allowed to dry the vesicles are attracted by the moisture in the epidermis and due to their flexibility they penetrate the skin. The osmotic gradient caused by the differences in water concentration between the skin surfaces and interiors, has been proposed as the major driving forces for the penetration of vesicles. Osmotic gradient is sufficiently strong to push at least 0.5 mg of lipids per hr and cm2 through the skin permeability barrier in the region of stratum corneum.
[11]
Formulation aspects of ethosomes:
Things to be considered for ethosomal formulation are composition of lipid, Optimized ratio of additive mixture, Charge of the vesicle, Entrapment efficiency of drug and type of skin barrier. The crucial factors giving an optimized formulation are entrapment efficiency, vesicle size and transdermal flux and less influencing factors are phospholipid, ethanol, and sonication time. Entrapment efficiency is fraction of total drug entrapped in ethosomal system. It is deciding parameter for determining Polydispersibility index. Vesicle size precisely depends upon concentration of ethanol as it increases with decrease in ethanol concentration and increases with Phospholipid concentration. Concentration ratio between phospholipid and ethanol and water is needed to be optimized.
Method of preparation
Ethosomes can be prepared and formulated by two methods i.e. Hot method and Cold method. Both methods are sound simple and convenient because no need of complex processes or sophisticated instruments.
Hot method
In this method disperse phospholipid in water by heating in a water bath at 400⁰ C until a colloidal solution is obtained. In a separate vessel properly mix ethanol and propylene glycol and heat up to 400 o C. Add the organic phase into the aqueous phase. Dissolve the drug in water or ethanol depending on its solubility [3, 13] . Once both mixtures reach 40 o C, add the aqueous phase into organic one.
Cold method
This method is the most widely used for the ethosomal preparation. Drug and Phospholipid is dissolved in ethanol at room temperature by vigorous stirring with the use of mixer. Propylene glycol is added during the stirring. The mixture is heated to 30 o C in a water bath. The water heated to 30 o C in a separate vessel is added to the mixture which is then stirred for 5 minutes in a covered vessel. The vesicle size of ethosomal formulation can be decreased to desire extend using sonication method [14, 9] . 
Evaluation Parameters

E. Drug content
Drug content of the ethosomes can be determined using UV spectrophotometer. This can also be quantified by a modified high performance liquid chromatographic method.
F. Surface tension measurement
The surface tension activity of drug in aqueous solution can be measured by the ring method in a Du Nouy ring tensiometer.
G. Stability studies
The stability of vesicles can be determined by assessing the size and structure of the vesicles over time. Mean size is measured by DLS and structure changes are observed by TEM.
H. Skin permeation studies
The ability of the ethosomal preparation to penetrate into the skin layers can be determined by using confocal laser scanning microscopy (CLSM).
Challenges and Opportunities:
Enhancement of stability is major issue. According to photostability study the degradation pattern of various formulation is ethanolic solution>ethosomes>gel~liposomes>solid liquid nanoparticles [15] .Recently to improve the stability of ethosomes and to reduce aggregation concept of binary ethosomes has developed. It consist of ethanol and PEG instead of single ethanol phase. Lipoid 575 and mixture of ethanol and propylene glycol were used to improve ethosomes stability and skin drug delivery [12] . Finding the appropriate combination of variables that will form ethosomal formulation with optimal properties. Fluid properties of lipid bilayers can be affected by reversible sedimentation due to different pharmaceutical components are present in colloidal suspension [16] . Optimum Polydispersibility index of ethosomal formulation could justify the homogenous nature of drug inside vesicle. To maintain rate and amount of drug release, it is the balance between drug affinity to vesicles and drug solubility in lipids of stratum corneum. High temperature will cause degradation of phospholipids and that will affect the gel to liquid transition of lipid bilayer ultimately defect in membrane packaging [17] .Sensitizing capacity of micro scale ethosomes is more than that of Nanoethosomes. One possible mechanism for that fraction of phospholipid is lost in the extruder membrane during extrusion process when producing nano form. [18] Determination of zeta potential is predictive of storage stability of ethosomal suspension. [11] : Drastically reduces those dimples. It also firms and softens your skin with natural antioxidants and moisturising agents to give you the peachy thighs and dimple free derriere.
Application of Ethosomes
High penetration into deep layers of the skin.
Supravir cream (trima,israel)
For the treatment of herpes virus, formulation of acyclovir drug has a long shelf life with no stability problems, stable for at least 3 year at 250c Skin permeation experiments showed that the creams retained its initial penetration enhancing properties even after 3 yrs
Lipid perturbation.
The NTT, Novel Therapeutic Technology Inc, is Biopharmaceutical Company having a portfolio of pharmaceutical formulation based on ethosome technology, including formulation for the treatment of alopecia, deep skin infection, herpes, hormone deficiencies, inflammation, post operative nausea, atopic dermatitis and erectile dysfunction.
Marketed Formulations based on Ethosomal Formulation:
There are numerous transdermal delivery systems currently available in the market. The transdermal drug delivery market, worth $12.7 billion dollars in 2005, is expected to reach $32 billion in 2015 [19] . The field of transdermal delivery now seems to be expanding further into the chronic treatment of neurological disorders, which has been showcased by the introduction of TDS-containing drugs such as methylphenidate for attention-deficit hyperactivity disorder 
CONCLUSION
This efficient transport system has been demonstrated to be effective with macromolecules such as peptides and proteins. This makes ethosome a promising candidate for future transdermal drug delivery product. Enhanced delivery of bioactive molecules through the skin and cellular membranes by means of an ethosomal carrier opens numerous challenges and opportunities.
